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Preparation and Characterization of Porous Nano-dHA/PLA/BCP Scaffold
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Abstract: To improve the hydrophilicity and to avoid sharp pH decrease during the degradation of polylactic
acid/biphasic calcium phosphate ~ceramics ( PLAZBCP-) “scaffold in solution, nano calcium deficient
hydroxyapatite/polylactic ac¢id/biphasic calcium phosphate”( nano-dHA/PLA/BCP) scaffold was prepared by
immersing as-sintered porous. BCP scaffold in nano-dHA/PLA mixed solution followed by vacuum drying.
The compressive strength of sampleswas measured by universal test machine. The porosity percentage of
samples was investigated by Archimedes method. The surfaces of samples were analyzed by scanning electron
microscope. ((SEM) . The water-retention rate and pH value change of the samples incubating in phosphate
buffered solution (PBS) were also studied. The results show that the compressive strength and water-reten-
tion rate of the nano-dHA/PLA/BCP scaffold with rougher surface are improved. The pH decrease rate of
nano-dHA/PLA/BCP scaffold is slower than that of PLA/BCP scaffolds incubating in PBS, and the surfaces
have more bone-like apatite formation when incubating in simulated body fluid ( SBF).
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Fig. 1 Nano-dHA dispersed in PLA/chloroform (A), PLA/THF
(B) and PLA/1 ,4-dioxane (C) for different times
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Table 1 Properties comparison among
nano- dHA/PLA/BCP, PLA/BCP and BCP

Nano-dHA/PLA/BCP

Property BCP PLA/BCP ggA: PLA  dHA: PLA
=1:9 =2:8
Porosity percentage ,
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Fig.2 SEM photos of porous nano-dHA/PLAZ/BCP and PLA/BCP scaffolds
(a),(b) Nano-dHA/PLA/BCP; (c¢);,(d) PLA/BCP
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Fig.3 Variation of pH value in PBS with degradation time PLA/BCP(b) scaffolds after incubation in SBF for 1 month



484 VI e

$24 %

3 #ig

1) /] nano-dHA/PLA & 4 BCP X 2244 KL, fE
BCP SZABPRL Y 3 BE AT BN EHE 25 , 1M FLBE 2 R LR
SEMEEA A

2) Nano-dHA/PLA/BCP & & ¥ 22 #H It T
PLA/BCPE & 340, HARK 245 2 1 B W ok, DA
A HE S A ) T 40 A RS B

3) SEM E 14 & 75, F nano-dHA/PLA & 4 BCP
SCERMA R, FLBR R LS , ROATE RS £, W] RETE A R T
20 L S 1) S BE AN Sk

4) PRIMEAR SIS R, 78 PLA H1E A nano-dHA
A LM R —E W B 2 b PERe, AR T
KB BEIKA ITE N, W — T S SR B 2 T2
FA R

S 3k

[1] LeGeros R Z, Lin S, Rohanizadeh R, et al. J. Mater. Sci. : Mater.
Med. , 2003, 14(3) :201-209.

[2] Wang X1, Fan HS, Xiao Y M, et al. Mater. Lett. , 2006, 60(4) :
455458.

(3] /N, ZE4m , A2, 45, fL T 3ER,2004,23(2) 1 158-161.

[4] LiJ, Lu X L, Zheng Y F. Appl. Surf. Sci., 2008, 255(6) :494-
497.

[5] Lin P L, Fang HW, Tseng T, et al, Mater. Lett. , 2007, 61(14-
15) . 3009-3013.

[6] Rezwan K, Chen Q Z, Blaker J J, et al. Biomater. , 2006, 27
(18) : 3413-3431.

[7] Xiao Y M, Li D X, Fan H S. Mater. Lett. , 2007, 61(1) :59-62.

[8] Guan L M, Davies J E. J. Biomed. Mater. Res. , 2004, 71A(3) :
480487.

[9] Tian T, Jiang D L, Zhang' J. X, et'al. Mater. Sci. Eng. C, 2008,
28(1) .51-56.

[10] Constantz B R, Ison I'C, Fulmer M T, et al. Science, 1995, 267
(5205) :1796-1798-

[11] Chen S, Ji J.G, XY et’al. Key Eng. Mater. , 2008, 368-372
(PART 2):1178-1180.

[12] BIAss, 90, BRIEE, % (DUAN You-Rong, et al). JGHLAH K
4 (Journal of Inorganic Materials) ,2002,16(7) ;1239-1244.

[13]/ Elena I'D,, Sergey V D. Colloids Surf. A, 2002, 210(1) . 4148.

[147.de Brunijn J D, Yuan H, Dekker R, et al. In; Davies JE, editor.
Bone Engineering,-Toronto, Canada: em squared Inc. , 2000 421-

431.





